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There has recently been much discussion on the relevance of the open economy trilemma in the
context of deepening financial integration of countries across the world (see for instance, Rey (2013)
and Devereux and Yetman (2014)). The open economy trilemma is an important issue for the
countries in Asia not least because their financial systems are small and exchange rate stability is
crucial to their economic growth. This paper investigates whether the economies in Asia are still
bound by the “impossible trinity” by examining the interest rate transmission from the US to the
region before and after the onset of the global financial crisis. We make a distinction between long-
run versus short-run transmission of interest rates by conducting the Peseran bounds test of coin-
tegration and Wald test of joint significance respectively on autoregressive distributed lag models
estimated with data from nine Asian economies. The findings on the strength of interest rate pass-
through are related to each country’s trilemma configuration. Overall, our empirical results provide
some supporting evidence that the Asian economies are still constrained by the open economy
trilemma.
Keywords: Interest rate transmission; open economy trilemma; global financial crisis.
JEL Classification: C32, E52, F42
1. Introduction
Following the outbreak of global financial crisis, the monetary authorities in the advanced
countries have adopted unconventional monetary policies such as quantitative easing and
large scale asset purchases as it became clear that lowering interest rates and increasing
liquidity through traditional channels were insufficient to kick-start their economies. The
expansion of the monetary base by major central banks including the US Federal Reserve
and the European Central Bank has led to a surge in cross-border liquidity. The trans-
mission in global liquidity1 is aided by deepening financial integration across countries in
the world. In particular, capital in search for high-yielding investments found Asia to be an
1Committee on the Global Financial System (2011) provides an extensive discussion on the measurement, drivers and policy
implications of global liquidity.
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attractive destination because the direct effects of the crisis were much less severe and
short-lived in the Asian economies. However, the flood of global liquidity to Asia (as well
as its impending reversal when the major central banks start tapering) would undoubtedly
generate movements in domestic interest rates in the region. This raises the questions of
how much monetary autonomy the central banks in the region really have, and the extent of
convergence between interest rates in Asia and international interest rates.
The Mundell-Fleming model predicts such interest rate transmission is much dependent
on the exchange rate regime of the country. For an economy that is open to crossborder
flows, a flexible exchange rate that adjusts to foreign monetary policy shocks relieves
pressures on the economy thereby insulating the interest rate transmission channel and
allowing the central bank to retain control over monetary policy. Conversely, a fixed
exchange rate places the burden of adjustment on the domestic interest rate hence curtailing
the central bank’s ability to pursue independent monetary goals. Hence, according to the
open economy trilemma, a more flexible exchange rate in a financially open economy will
confer greater monetary autonomy. Indeed, the issue of monetary policy independence is a
key consideration when policymakers determine the choice of exchange rate arrangement
in their countries. The empirical validity and relevance of the policy trilemma have been
much studied in the literature, see Obstfeld et al. (2005); Miniane and Rogers (2007)
among others.
Nevertheless, the surge in cross-border capital flows has led some to argue that mon-
etary independence of countries that are financially open is constrained, regardless of their
exchange rate regimes. For instance, Rey (2013) shows empirically that gross capital flows,
asset prices and credit growth across countries tend to co-move and identifies the presence
of a strong global dimension in these financial cycles. This global financial component is
found to be driven by the level of risk aversion as measured by the VIX index which is in
turn linked to monetary policy in the center country. It seems the world is approaching a
single financial system with the extension of financial linkages and growth in gross in-
ternational assets. Consequently, the author claims the open economy trilemma is reduced
to a policy dilemma for non-center countries and that monetary independence can only be
secured through the imposition of capital flow restrictions. Open capital markets can also
render monetary policy ineffective despite fully flexible exchange rates because of the
transmission of shocks that lead to global liquidity traps, see Devereux and Yetman (2014).
Many empirical studies have been conducted to investigate the interest rate sensitivity of
non-US countries to the US interest rate that gives an indication of the extent these
countries are not conducting autonomous monetary policy but “importing” US monetary
policy.2 The responsiveness of domestic interest rates to changes in the US monetary
policy stance is normally examined in the context of exchange rate flexibility and capital
account openness in the country. For instance, Frankel et al. (2004) show that there is full
transmission of international interest rates in the long run to most countries including those
2We highlight only two studies whose econometric approach is similar to ours in the examination of responses to observed
changes in the US interest rates, please see references therein for other papers on this topic. Another strand of the literature
deals with the effect of international monetary transmission on other macroeconomic aggregates such as real output growth
and inflation levels. See for instance Giovanni and Shambaugh (2008).
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with flexible exchange rates. Nonetheless, in terms of short-run transmission, the paper
finds that countries with more flexible exchange rates do have greater monetary autonomy.
Another study by Klein and Shambaugh (2013) provide supporting evidence for the policy
trilemma through panel regressions. They find countries with extensive capital account
restrictions or those with floating exchange rates do have monetary policy independence.
Among countries that adopt intermediate policies, limited capital controls are found not to
be effective in conferring monetary autonomy. In comparison, countries with a moderate
level of exchange rate flexibility do enjoy some extent of monetary independence par-
ticularly for emerging and developing economies.
While these studies like many others do include various Asian countries in the sample,
the analysis tends not to focus on individual economies in the region but normally treat
them as a single grouping or as belonging to the emerging markets grouping. Turning to
related literature with special focus on this region, Spencer (2013) estimates “open
economy” Taylor rules (See Taylor (2010)) and find foreign interest rate to be a significant
variable in the monetary reaction functions for most Asian countries. The evidence suggest
Asian central banks set lower policy rates than otherwise in reaction to monetary expansion
overseas in order to lessen the pressure on currency appreciation. Another channel of
transmission of foreign interest rate is through the cross-border portfolio rebalancing
effects. That is, when major central banks embark on large scale purchases of domestic
bonds to lower their long-term rates, international investors suffer from a resulting duration
mismatch in their portfolios which leads them to buy similar bonds in other markets. Chen
et al. (2012) conducts an event study to demonstrate that bond yields in the region followed
US yields lower around the time when the Federal Reserve made announcements on
domestic bond-buying. Finally, He and McCauley (2013) identify the growth of US dollar
credit in various Asian countries as another channel of interest rate transmission.3
In this paper, we carry out an empirical investigation to gauge the extent of pass-through
between the US interest rate and the domestic interest rate in the following nine countries
namely China, Hong Kong, Indonesia, Japan, Korea, Malaysia, the Philippines, Singapore
and Thailand. In consideration of changes made to monetary regimes in some of these
countries arising from the 1998 Asian crisis, we use monthly data from the early 2000s and
our sample period is 2001m1–2013m9. As it is probable that the 2007 global financial
crisis may have led to a structural break in the international transmission of interest rates,
we divide our sample period into three sub-periods namely the pre-crisis period (2001m1–
2007m6), the crisis period (2007m7–2009m12), and the post-crisis period (2010m1–
2013m9). Applying the analysis separately to the different sub-periods4 allows us to
determine whether Asian interest rates have become more or less sensitive to the US
interest rates with the occurrence of the crisis.
3Kim and Yang (2012) undertake a different approach to study the responses of Asian interest rates to unanticipated US
monetary shocks identified through a structural VAR model. Using pre-crisis data, they find a US monetary policy shock
elicits strong responses in the domestic interest rate in most countries and conclude monetary autonomy is sacrificed in these
Asian countries due to the “fear of floating”.
4Due to the near-zero US interest rate in the post-crisis period, we confine our empirical analysis to the pre-crisis and crisis
periods only.
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We follow the econometric methodology used in Frankel et al. (2004) to estimate the
empirical relationship between the US and domestic interest rates in the Asian countries.
For each country, an autoregressive distributed lag model that links the levels of the two
interest rate variables is put into an error correction representation in order to make a
distinction between long-run versus short-run transmission. When considering the inter-
action between local and foreign interest rates, the inflation differential between the two
countries is included as a control variable as in Frankel et al. (2004). We then apply the
bounds test for cointegration by Pesaran et al. (2001) and theWald test of joint significance to
ascertain the statistical significance of the long-run and short-run relationships respectively.
This study contributes to the existing literature by providing comparison of long-run
and short-run international interest rate transmission in Asia before vis-a-vis after the onset
of the crisis. Since the sample period for our study is from 2001 to 2013 while the data
used in Frankel et al. (2004) ends in 1999, we can also view this paper as an update of their
study for the Asian countries only. In addition, the empirical results are interpreted in
relation to the degree of exchange rate flexibility and restrictiveness of the capital account
in the country so that we can infer whether the economies in Asia are still bound by the
policy trilemma. The open economy trilemma is an important issue for countries in Asia
not least because their financial systems are small and exchange rate stability is crucial to
their economic growth.
The rest of this paper is organized as follows. Section 2 examines the trajectories of
trilemma configurations in the Asian countries over the whole sample period. The em-
pirical framework for analyzing the international transmission of interest rate in Asia is
then set up in Section 3. This is followed by Section 4 that describes the data and discusses
the empirical results. Section 5 has some concluding remarks.
2. Trilemma Configurations in the Asian Countries
It is well recognized in international macroeconomics that a country cannot fully achieve
all three policy goals of monetary policy independence, fixed exchange rate and open
financial markets at the same time. This “impossible trinity” hypothesis is often depicted as
a triangle with each side representing one of these goals and each corner representing a
combination of only two of these options. For instance, one of the corners represents
countries such as the US that are financially open but are constrained to float their cur-
rencies in order to retain control over their monetary policy. Rather than adopting a corner
solution, a country can opt for intermediate measures such as limited monetary policy
autonomy, a managed float exchange rate regime as well as partial capital controls, giving
rise to different trilemma configurations represented as points within the triangle. Such a
combination of intermediate policies is referred to by Klein and Shambaugh (2013) as
rounding the corners of the policy trilemma.
To examine the policy configurations adopted in the Asian countries, we use a set of
three trilemma indexes developed by Aizenman et al. (2008). These are the financial
openness index (KO), the exchange rate stability index (ES) and the monetary independence
index (MI) that measure the extent which the policy goal in each dimension are achieved.
The Singapore Economic Review
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Specifically, financial openness is measured with the Chinn-Ito capital account openness
index proposed in Chinn and Ito (2008) which is based on a country’s reported restrictions in
the IMF’s Annual Report on Exchange Arrangements and Exchange Restrictions
(AREAER).5 Thus, the KO index is a de juremeasure of a country’s financial openness, with
a higher value reflecting greater openness in its capital account transactions.
The computation of the ES index uses standard deviations of the exchange rate between
a country and its base country such that a larger value of this index signals less exchange
rate flexibility in the country. Aizenman et al. (2008, p.7) defines the base country as “the
country that a home country’s monetary policy is most closely linked with”. The MI index
is constructed based on the correlations between the money market rates of a country and
its base country so that a higher value of this index indicates the country has more
monetary autonomy. With the lone exception of Singapore whose base country is
Malaysia, all the Asian countries considered in this paper has the US as their base country.
All indexes are constructed to take values between zero and one.
Figure 1 displays the evolution of the trilemma indexes KO, ES and MI for the indi-
vidual Asian countries in our sample. Abbreviations for country names in this figure and
the rest of the figures are as follows: China (CN), Hong Kong (HK), Indonesia (ID), Japan
(JP), Korea (KR), Malaysia (MY), the Philippines (PH), Singapore (SG) and Thailand
(TH). For ease of comparison before and after the onset of the crisis, the crisis and post-
crisis sub-periods are shaded in all the plot. The plots are also arranged according to the
degree of capital account openness to facilitate discussion. The first three economies of
Japan, Hong Kong and Singapore in Figure 1 are financial centers that require these
countries to be open to international capital flows. Japan’s KO index held steady at one
through the sample period reflecting the openness of its capital account. During that time
period, the Japanese yen was on a free float yielding a low level of around 0.3 for its ES
index. Meanwhile, Japan’s MI index trended up after the crisis hit which seems to suggest
it gained greater monetary independence.
Likewise, Hong Kong maintained a very open capital account so that its KO index also
took on the value one through the sample period. However, in contrast to Japan, Hong
Kong’s ES index stayed mostly at one reflecting its currency peg to the US dollar in the
sample period.6 Interestingly, Hong Kong’s MI index accelerated upwards after the crisis
and even reached a level that surpasses the MI index level for China. The trajectory of the
MI index appears to indicate Hong Kong gained monetary independence post-crisis and
enjoyed greater monetary autonomy than in China in the recent time period. Such an
observation is puzzling as it contradicts the open-economy trilemma which predicts that
Hong Kong has to sacrifice its monetary independence in order to achieve financial
openness as well as exchange rate stability.
As a financial center, Singapore also has to keep its capital account open and its KO
index remained at one through the sample period. While its ES index hovered around the
5We note that the information on capital account controls in AREAER is based on broad indicators so that the KO index is a
rather blunt measurement of financial openness.
6The temporary dip of Hong Kong’s ES index in 2007 is due to the sudden drop in the US dollar during the crisis.
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0.5 level, we recall that this is with reference to the base country Malaysia and not to the
US. In any case, the Singapore dollar has been on a managed float and various studies find
it has limited exchange rate flexibility (see inter alia Chow et al. (2007); and Patnaik et al.
(2011)). This is a reflection of Singapore’s exchange rate-centered monetary policy
framework where the central bank uses the exchange rate instead of the interest rate as
monetary policy instrument. Targeting the exchange rate along with free capital mobility
results in a domestic interest rate that tracks the US interest rate closely. Singapore, like
Hong Kong, has resorted to domestic macro-prudential measures particularly housing-
related measures7 and consumer loan measures instead of capital controls to dampen asset
price and credit booms.
In contrast, China’s KO index remained at a very low level through the sample period
reflecting limited capital account convertibility in the country. While China has recently
taken many steps to relax its capital account restrictions, capital account transactions are
still limited compared to the size of its economy.8 Although the ES index dropped when the
Chinese renminbi exited from the US dollar peg, the ES index stayed at a fairly high level
of 0.7 since the currency remained on a soft peg to the US dollar. Meanwhile, China’s MI
index was more or less trendless between 0.4 and 0.5 through the sample period. We note
however that China also relies heavily on reserves requirements as an important monetary
policy tool.
The trajectory of Korea’s KO index is unique in that it was the only one that trended up
from the onset of the crisis, after holding steady at an intermediate level pre-crisis. This
transition to greater financial openness is consistent with Korea’s stated goal of becoming a
financial center. We see a similar upward trend in the MI index post-crisis. At the same time,
the ES index exhibited a significant drop as the Korean won moved from an intermediate
regime to a floating regime in 2008. This structural break in the exchange rate regime is also
detected in Patnaik et al. (2011). Indonesia’s KO index stayed at a high level of 0.7 from the
start of the sample but dipped to 0.4 in 2011 possibly due to capital flow management
measures including restrictions on non-resident bond holding period. As in the case of Korea,
Patnaik et al. (2011) find the exchange rate regime in Indonesia shifted from a basket peg to a
floating regime during the crisis. However, both the ES and MI indexes in Indonesia con-
verged to an intermediate level of around 0.4 in the recent time period.
The next three economies of Malaysia, Philippines and Thailand saw their KO index fell
to very low levels below 0.2 in 2010 and 2011 even as capital flow management measures
were imposed in these countries to mitigate the risk of capital outflows. Regarding
exchange rate stability, Malaysia’s ES index declined rapidly to level off at a low level of
0.3 after the Malaysian ringgit exited from the US dollar peg in 2005. In comparison, the
ES index in the Philippines and Thailand remain relatively stable at an intermediate level of
0.4 through the sample period. There is no change in the currency regime in these two
countries despite the occurrence of the crisis. Meanwhile, the MI index for all three
7These include loan-to-value ratios, debt-to-income ratios, taxation and other restrictions related to housing transactions.
8Nonetheless, capital account liberalization is on the country’s official agenda and the central bank has mapped out the
liberalization process for the next decade.
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countries went up after the crisis. We also observe from Figure 1(a) divergence in the
trilemma indexes in the recent period in each country.
In summary, Japan, Hong Kong and Singapore through the sample and Indonesia pre-
crisis have open capital accounts with their KO indexes averaging above 0.7 in the relevant
time period. At the other extreme, China through the sample and Thailand post-crisis have
closed capital accounts and their average KO index values were less than 0.3 in the relevant
time periods. Apart from the financial centers and China, the vast majority of countries in
the region are in the middle ground for financial openness with an average KO index value
between 0.3 and 0.7 through the sample.9 With the sole exception of Korea, all countries
with intermediate financial openness restricted capital mobility after the onset of the crisis.
This reflects capital account restrictions that were imposed to mitigate the risk of financial
market volatility arising from the ebb and flow of foreign capital.
As regards exchange rate stability, we use the same cut-offs of 0.3 and 0.7 for the ES index
to classify the exchange rate regime in each country as being floating, intermediate or fixed.
Only Japan and Korea through the sample and Indonesia pre-crisis allowed their currencies to
float. By contrast, China and Hong Kong through the sample and Malaysia before the crisis
maintained a fixed exchange rate regimes. After the onset of the crisis, most of the Asian
economies namely Indonesia, Malaysia, the Philippines, Singapore10 and Thailand have
intermediate exchange rate regimes. The commitment to exchange rate stability is expected in
view of the trade dependent nature of the Asian economies. In particular, the accumulation of
high levels of foreign exchange reserves in some of the countries helps them to achieve stable
currencies while maintaining intermediate levels of monetary independence and financial
openness, that is, to lean against the policy trilemma, see Aizenman et al. (2011).
Finally, the average MI index values for all countries in the sample went up as we move
from the pre- to post-crisis period although all remained in the intermediate range of 0.3–
0.7. A likely explanation for the post-crisis increase in the MI index is that the US interest
rate was basically close to zero from 2010 onward. Indeed, the US money market rates
ranges from 0.07 to 0.2 with a low mean of 0.14 and a small standard deviation of 0.04 in
the post-crisis period. Concomitantly, the short-run correlation of the interest rates between
the US and other countries are lowered and this translates to a higher MI index value over
this period. Therefore, we exclude the post-crisis analysis of interest rate transmission and
investigate the extent of interest rate pass-through in Asia before the crisis as well as during
the crisis. The latter period takes into account how closely interest rates in Asia fell
alongside the US interest rate when the crisis erupted.
3. Empirical Framework
A country is normally viewed as having monetary independence if it is able to set its
domestic interest rates to influence its own inflation and output path. One way to assess the
9Nevertheless, the Asian countries may not be as open to capital flows as indicated by the KO index if we take into
consideration the level of financial development in the countries.
10Should its base country be the US (rather than Malaysia), Singapore could possibly be classified in the limited exchange
rate flexibility category, see Chow et al. (2007).
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degree of monetary policy independence in the Asian countries is to examine the strength
of observed linkage between the domestic and foreign interest rate in these countries. We
acknowledge that a high correlation observed between the domestic and foreign interest
rate could well reflect the need for similar monetary policy stance in the two countries that
can arise from the incidence of common shocks as well as a high level of business cycle
synchronization. In which case, simply observing the correlations could lead to an un-
derestimation of their monetary policy independence.11 Nonetheless, a common approach
is to investigate international monetary transmission by identifying empirical regularities in
observed linkages between the interest rate series.
We start with the following static model that captures the long-term influence of the
level of foreign interest rate on the level of local interest rate:
r it ¼ β0 þ β1r t þ β2X it þ "t, ð1Þ
where t ¼ 1,…,T denote the time period; r it and r t represent the local interest rate of
country i and the US interest rate respectively; X it is the control variable; and "t is the zero
mean error term that may suffer from heteroskedasticity and serial correlation. Following
Frankel et al. (2004), we use the difference between the local and US inflation rates as the
control variable to reflect fears of devaluation or of overall economic instability. Omission
of this inflation differential variable which represents the currency or risk premium will
lead to a downward omitted variable bias in the long-run pass-through coefficient β1.
For a more comprehensive study of interest rate pass-through, we consider not only
contemporaneous but also lagged relationships between domestic and foreign rates. The
autoregressive distributed lag (ARDL) model incorporates dynamics into Equation (1) as
follows:
r it ¼ β0 þ
Xpþ1
j¼1
j r
i
tj þ
Xqþ1
j¼0
βj r

tj þ
Xqþ1
j¼0
θjX
i
tj þ "t: ð2Þ
Here, the levels of domestic interest rate is affected by its own past levels, current and past
levels of the US interest rate as well as current and past values of the inflation differential
between the US and the Asian economy. The number of past values to include in the equation
is specified by the pþ 1 autoregressive terms and qþ 1 distributed lag terms.
Through some algebraicmanipulation of Equation (2), theARDLmodel can be expressed
in the following restricted error correction form that separates the long-run relationship
between domestic and foreign rates from the dynamic adjustments around the equilibrium:
Δr it ¼ α0 þ α1r it1 þ α2r t1 þ α3X it1
þ
Xp
j¼1
δjΔr
i
tj þ
Xq
j¼0
γjΔr

tj þ
Xr
j¼0
λjΔX
i
tj þ "t, ð3Þ
11This problem is somewhat reduced due to the decoupling between the US and Asian economies as the US suffered a more
severe and prolonged economic downturn when hit by the crisis requiring the Fed to choose an exceptionally accommodative
monetary stance.
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where Δ is the first difference operator. The variables in levels namely r it1, r

t1 and X
i
t1
represent the long-run relationship that is analogous to Equation (1).Meanwhile, the terms in
first differences namely Δr it, Δr

t and ΔX
i
t as well as their lagged values represent short-run
movements of the variable. In this dynamic specification, the short-run adjustments in the
domestic interest rate is explained by its own past fluctuations, variations in the current and
past US interest rate and changes to the risk premium that is proxied the inflation differential
variable. In particular, the γj coefficients in Equation (3) measure the short-run impact of
foreign interest rate on country i’s interest rate.
When the model is expressed in the error correction form, we can perform hypothesis
testing for a long-run relationship separately from a short-run relationship between the
interest rate variables. To assess whether changes in foreign interest rates have a significant
impact on the dynamic adjustments of the domestic interest rate, we can perform a Wald
test of joint significance on the set of coefficients γj, j ¼ 1, 2,…, q in Equation (3). Under
the assumption of no joint significance, the Wald test statistic follows a chi-square dis-
tribution with m degrees of freedom in large samples. We can thus obtain the p-value of this
test and infer if we have sufficient statistical evidence to support the presence of short-run
linkages between the movements of foreign and local interest rates.
As shown in Pesaran (1997), an equilibrium relationship as represented by Equation (1)
can exist even when the regressors do not all have the same order of intergration. We apply
the bounds testing approach by Pesaran et al. (2001) that has the advantage of not requiring
the pre-testing of variables for order of integration conformity. In particular, using the
parameters from Equation (3), we test the null hypothesis of no cointegration by setting
H0 : α1 ¼ α2 ¼ α3 ¼ 0. Such a test is based on the magnitude of the F-test statistics and is
valid even when the regressors have different orders of integration, I(0) or I(1). However,
the critical values vary depending on the unit root properties of the variables, being larger
for I(1) variables than for I(0) variables. The decision rule is as follows: when the F-test
statistics exceeds the upper critical value, we reject the null hypothesis of no cointegration
and when the F-test statistics falls below the lower critical value we do not reject the null
hypothesis of no cointegration. Otherwise, when the F-test statistics fall in between the two
critical values, the test is deemed to be inconclusive because the conclusion depends on the
order of integration of the variables.
4. Data and Empirical Analysis
4.1. Data and preliminary analysis
To estimate the model in Equation (3), we obtain data on the nine Asian countries namely
China, Hong Kong, Indonesia, Japan, Korea, Malaysia, the Philippines, Singapore and
Thailand as well as on the US which is the base country. For short-term interest rates, we
use money market rates drawn from the CEIC database.12 Since data on long-term interest
rates are not readily available for the Asian countries, we focus our analysis on short-term
12These data series are sourced from International Financial Statistics of the International Monetary Fund and have a short
tenure of up to one month.
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rates only. Time plots of the money market rates against the central bank’s policy rates in
individual Asian countries reveal that the former tends to track the latter closely. Over the
sample period, the correlation between the two types of interest rate series is high, ex-
ceeding 0.9 in all cases, except the Philippines where the correlation is 0.73. Due to the
non-availability of the corresponding money market rate for China, we replace that with
China’s national interbank seven-day rate sourced from The People’s Bank of China. As for
the computation of the inflation differential variable, we extract consumer price inflation
data from the International Financial Statistics of the International Monetary Fund.
All the time series are of monthly frequency spanning the time period 2001m1–
2013m9. In view of the global financial crisis and possible associated structural breaks in
the data, we divide the sample into three sub-periods: the pre-crisis period (2001m1–
2007m6), the crisis period (2007m7–2009m12), and the post-crisis period (2007m7–
2013m9). Comparisons across the sub-periods help to determine whether the international
transmission of interest rate in Asia is altered with the occurrence of the crisis. Figure 2
displays the plots of the money market (MM) rates in all 10 countries before as well as
after the onset of the crisis. Unfortunately, it is not clear from the plots as to what extent the
interest rate series are co-moving in each sub-period.
As a preliminary check on the strength of covariation in the interest rate series across the
10 countries, we carry out principal component analysis of the data separately for the pre-
crisis and crisis periods. It turns out the first principal component accounts for 53% and
75% of total variation in the MM rates in the two sub-periods respectively. This means that
more than half the total variation in the group of interest rate series can be described by a
single underlying component and that the proportion went up with the occurrence of
the crisis. A possible interpretation is interest rates in the 10 countries were somewhat
synchronized before the crisis and became more so during the crisis.
4.2. Cointegration and Wald tests
Figure 3 displays the plots of the domestic interest rate against the US interest rate for
individual Asian countries in the entire sample period. We see clearly from the figure that
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Figure 2. Evolution of Short-Term Interest Rates before and after the Crisis
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the US interest rate declined rapidly when the crisis hit in 2007–2009 and was “nailed to
the floor” from 2010 onwards as the Fed adopted aggressively loose monetary policy. It is
also evident from the plots that the domestic interest rate in Hong Kong and Singapore
moved closely in tandem with the US interest rate through the sample period. By contrast,
the domestic interest rate in China and Japan did not co-move with the US interest rate
except when the Japanese interest rates collapses back to almost zero in the post-crisis
period. As for the rest of the Asian economies, the domestic interest rate fell to varying
extents after the onset of the global financial crisis.
To compare the extent of interest rate transmission from the US to the Asian countries
before vis-à-vis during the crisis, we estimate the model in Equation (3) separately in the
two sub-periods 2001m1–2007m6 and 2007m7–2009m12. We do not include the post-
crisis period after 2009 since the near-zero and very stable US interest rates means the
explanatory variables r t1 and Δr

tj in Equation (3) will have very narrow ranges
resulting in imprecise estimation of their coefficients. A visual inspection of the plot of the
first differences of money market rates reveals several outliers in the Indonesia data before
the crisis. Hence, in the case of Indonesia, we start the pre-crisis sample period later from
2001m3 and include two dummy variables, one each for 2004m10 and 2004m11.
In general, the lag lengths p and q are determined by minimizing the Schwarz infor-
mation criterion (SIC) to produce parsimonious models. We increase the lag lengths in
some cases to ensure the disturbance term does not suffer from serial correlation. When
serial correlation is absent in the error term, we can apply ordinary least squares (OLS)
estimation to Equation (3) that yields us consistent estimates of the parameters. Table 1
records the lag lengths selected for each model. The Lagrange-multiplier tests of order 3
confirm the residuals in these models are not serially correlated at the 5% significance
level. We see from Table 1 that the autoregressive lag length p ranges from 1 to 3, while the
distributed lag length q is either 0 or 1 across all the models estimated.
Table 1. Cointegration Tests (F-Statistics) and Wald Tests (p-Values)
Precrisis Crisis
Countries (p, q) F-Statistics p-Value (p, q) F-Statistics p-Value
China (1,0) 1.250 0.44 (1,0) 2.271 0.31
Hong Kong (1,0) 2.767 0.05** (1,0) 12.78*** 0.00***
Indonesia (1,0) 5.742*** 0.01** (2,0) 5.113** 0.29
Japan (1,0) 1.641 0.44 (3,0) 1.108 0.94
Korea (1,0) 1.899 0.58 (1,0) 2.577 0.09
Malaysia (3,0) 1.184 0.29 (1,0) 1.372 0.29
Philippines (1,0) 6.583*** 0.14 (1,0) 3.965 0.39
Singapore (1,0) 4.170** 0.00*** (1,0) 6.314*** 0.00***
Thailand (2,1) 5.456** 0.96 (1,1) 3.205 0.70
Note: (**), (***) denote significance at the 5% and 1% significance level respectively.
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As discussed in Section 3, we carry out the Pesaran bounds test for cointegration and
the Wald test for joint significance on each of these models to determine the presence or
otherwise of long-run and short-run relationships respectively between the US and
domestic interest rate. Table 1 records the p-value from the Wald tests and the F-statistic of
the cointegration tests. The number of observations used in the estimation of the models
after taking into account the lag lengths p and q turn out to be approximately 77 and 30 in
the pre-crisis and crisis periods respectively. This means we are not able to use the critical
values found in Pesaran et al. (2001) that are generated for large sample sizes of 500 and
beyond. Rather, we use the critical values provided in Narayan (2005) that are generated
for smaller sample sizes from 30 to 80. In particular, the 5% and 1% upper critical values
are 4.065 and 5.410 for a sample size of 75. The corresponding values for a sample size of
30 are 4.428 and 6.265. We use the former set of critical values for pre-crisis analysis and
the latter set for analysis of the crisis period. In the event that the null hypothesis is rejected
for the cointegration test or the Wald test, the significance level of that test is also indicated
in the table.
It is unsurprising that we do not detect any long-run nor short-run relationship between
the interest rate in Japan and the US before as well as during the crisis. This is because we
expect a major developed economy like Japan with free capital mobility and a flexible
exchange rate to have control over its own short-term interest rate. This refutes the policy
dilemma13 in the sense that adopting a floating exchange rate regime does confer monetary
autonomy to Japan despite its financial openness. Likewise, the interest rate in China does
not appear to have an equilibrium relationship with the US interest rate in either time
period. At the same time, the dynamic adjustments of China’s interest rate are also not
significantly linked to short-run US interest rate movements. The results suggest China is
shielded from international monetary transmission likely with the help of capital controls.
With reference to the policy trilemma triangle,14 Japan and China appear to have opted for
the two different corner solutions of free capital mobility and flexible exchange rate versus
closed capital account and fixed exchange rate respectively. These policy choices have
conferred monetary policy autonomy to both countries as predicted by the open economy
trilemma.
In the case of Hong Kong’s interest rate, even though we can detect cointegration in the
crisis period only, it is evident from Table 1 that a short-run relationship with the US
interest rate is statistically significant before as well as during the crisis. Indeed, we expect
Hong Kong to import US monetary policy in view of its open capital account and the Hong
Kong dollar peg to the US dollar. Singapore is another country whose domestic interest
rate is much influenced by US interest rate movements in the long run as well as the short
run, as evidenced by the statistically significant cointegration and dynamic adjustment
coefficients respectively in both time periods. This is the consequence of a highly open
capital account and the management of the Singapore dollar as an intermediate monetary
13This is true to the extent that we view Japan as a non-center country.
14The classification of exchange rate regimes and financial openness in the interpretation of the results follows that in
Section 2 so that a fixed exchange rate or open capital account does not reflect the complete achievement but a relatively high
degree of attainment of the respective policy goal.
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policy target. We can view Hong Kong and Singapore as taking up the last corner of the
policy trilemma triangle with free capital mobility and fixed exchange rate, that results in a
lack of monetary independence due to the constraints of the “impossible trinity”.15
We recall from Section 2 that the rest of the economies have adopted intermediate
trilemma polices. The interest rate transmission from the US to Indonesia, the Philippines
and Thailand all weakened as we move from the pre-crisis to the crisis period. In particular,
the pre-crisis equilibrium relationship with the US interest rate in the Philippines and
Thailand no longer exists with the occurrence of the crisis. It is plausible that the reduced
sensitivity of domestic interest to the US interest rate during the crisis may be due to capital
flow management measures that were adopted in these two economies in order to guard
against “hot money” flows stemming from quantitative easing in the advanced economies.
This concurs with the model results in Devereux and Yetman (2004) that show a diver-
gence in the natural interest rate across countries that restrict their openness to capital flow.
In the case of Indonesia, the short-run transmission became insignificant while the long-run
transmission became less significant at the onset of the crisis.16 We recall from Section 2
that the Indonesian rupiah became more flexible during the crisis period, providing a
possible reason for the lower interest rate pass-through compared to the pre-crisis period.
Finally, no statistically significant linkage neither in the long run nor the short run is
evident between the US interest rate and domestic interest rate in Malaysia and Korea.
With reference to Figure 1, the case of Korea stands out in terms of the trajectory of its KO
index that started to trend up after the crisis struck. This can conversely strengthen the
linkage between the US and Korean interest rates. However, the currency regime in Korean
shifted from a basket peg to a float at the same time, possibly negating any stronger
transmission effect so that we cannot detect an overall change in the extent of interest rate
pass-through during the crisis. As for Malaysia, we observe from Figure 3 that the
domestic interest rate remained remarkably stable through the sample period compared
with the interest rates in the other economies.17
To summarize, we find that before the crisis interest rates in five countries namely Hong
Kong, Indonesia, the Philippines, Singapore and Thailand exhibit co-movement with the
US interest rate. The rest of the countries China, Japan, Korea and Malaysia appear to have
interest rates that are unresponsive to US interest rate fluctuations in the pre-crisis period.
At the onset of the crisis, interest rates in countries like Hong Kong, Indonesia and
Singapore remain susceptible to the US interest rate influence while interest rates in China,
Japan, Korea and Malaysia remain independent of the US interest rate. Meanwhile, the
transmission of interest rate weakened during the crisis for Indonesia, the Philippines and
15Since the monetary authority of Singapore uses the exchange rate as monetary policy instrument, it can still conduct
autonomous monetary policy even when its control over the domestic interest rate is limited.
16As in the pre-crisis period, we see in Figure 1 that Indonesia was more open to capital flows compared to the Philippines
and Thailand during the crisis since capital restrictions was imposed in Indonesia only in the later part of the post-crisis
period. This helps to explain why interest rates in Indonesia are more sensitive to US interest rates compared with the
Philippines and Thailand before and during the crisis.
17This is somewhat puzzling but a possible explanation is Malaysia did not experience a huge capital influx around the crisis
period since international investors may be expecting the Malaysian authorities to impose capital controls again just as it did
in response to the 1998 Asian financial crisis.
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Thailand. This decrease in domestic interest rate sensitivity to the US interest rate across
the two time periods may be related to greater exchange rate flexibility in the case of
Indonesia or the implementation of capital flow management measures in the Philippines
and Thailand. Overall, the results appear coherent with the operation of the open economy
trilemma in Asia.
Our findings seem to suggest the two financial centers Hong Kong and Singapore are
most vulnerable to the transmission of US interest rates as a result of the financial openness
and exchange rate regime adopted by the two countries. However, the efficiency of the
financial markets as well as effectiveness of financial regulation in these two countries
should help the authorities cope with short-term financial market volatility. Further,
domestic prudential policies are heavily relied on to guard against credit and asset price
bubbles resulting from capital inflows. In comparison, various countries in Asia have
resorted to capital flow management measures to guard against specific risks. This is
unsurprising in view of the small financial sectors in Asia whereby even moderate capital
movements can have a substantial impact on domestic markets and exchange rates.
Furthermore, currency stability which is is critical to trade-dependent growth in the region
is maintained in some countries through the accumulation of high levels of international
reserves.
5. Concluding Remarks
The surge in global liquidity arising from unconventional policies of the advanced coun-
tries has put exchange rates in Asia under pressure after the onset of the global financial
crisis. Such a development is detrimental to the export-led growth of economies in the
region. Going forward, the tapering of quantitative easing by the Fed will likely trigger a
withdrawal of liquidity from Asia which will lead to volatility in the financial markets. This
paper examines the degree of monetary autonomy in the region by investigating the
strength of transmission of interest rates from the US to nine Asian countries before and
during the global financial crisis. To this end, we conduct Peseran bounds test of coin-
tegration and Wald test of joint significance on the autoregressive distributed lag model
estimated for each country. We relate the findings on the strength of interest rate pass-
through to each country’s trilemma configuration.
Overall, the results provide some supporting evidence that the Asian countries have
been constrained by the open economy trilemma. This is particularly evident for economies
with highly open or closed capital accounts. On the one hand, China enjoys monetary
policy independence by restricting cross-border capital flows and Japan does so by
allowing the exchange rate to float. On the other hand, Hong Kong and Singapore sacrifice
control over the domestic interest rate by opting for financial openness and exchange rate
stability. These results concur with those of Klein and Shambaugh (2013). As regards
economies that opt for middle-ground policies, a more flexible exchange rate in Indonesia
and use of capital flow management measures in the Philippines and Thailand coincided
with a lower interest rate pass-through to these countries during the crisis. A possible
extension of this study is to relate the economic, financial and regulatory characteristics in
The Singapore Economic Review
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the individual Asian countries to the differences in the trilemma policy choices across this
diverse range of countries.
Acknowledgments
The author is grateful for comments receive on a presentation given at the University of
Nottingham conference on Emerging Markets and Financial Integration held in Kuala
Lumpur, and would like to thank Ms. Pratiwi Kartika for excellent research assistance.
References
Aizenman J, MD Chinn and H Ito (2008). Assessing the emerging global financial architecture:
Measuring the trilemma’s configurations over time, National Bureau of Economic Research,
NBER Working Paper Series No. 14533.
Aizenman J, MD Chinn and H Ito (2011). Surfing the waves of globalization: Asia and financial
globalization in the context of the trilemma, Journal of the Japanese and International
Economies, 25(3), 290–320.
Chen Q, A Filardo, D He and F Zhu (2012). International spillovers of central bank balance sheet
policies, Bank of International Settlements. BIS Papers No. 6, October, pp. 220–264.
Chinn MD and H Ito (2008). A new measure of financial openness, Journal of Comparative Policy
Analysis, 10(3), 309–322.
Chow HK, Y Kim and W Sun (2007). Characterizing exchange rate policy in East Asia: A
reconsideration, Journal of Asian Economics, 18(3), 448–465.
Committee on the Global Financial System (2011). Global liquidity-concept, measurement and
policy implications, Bank of International Settlements. CGFS Papers No. 45.
Devereux MB and J Yetman (2014). Capital controls, global liquidity traps, and the international
policy trilemma, Scandinavian Journal of Economics, 116(1), 158–189.
Frankel J, Schmukler SL and L Servin (2004). Global transmission of interest rates: Monetary
independence & currency regime, Journal of International Money and Finance, 2, 701–733.
Giovanni J and JC Shambaugh (2008). The impact of foreign interest rates on the economy: The
role of the exchange rate regime, Journal of International Economics, 74, 341–361.
He D and RN McCauley (2013). Transmitting global liquidity to East Asia: Policy rates, bond
yields, currencies and dollar credit, Hong Kong Institute of Monetary Research. HKIMR
Working Paper No. 15/2013.
Kim S and D Yang (2012). International monetary transmission in East Asia: Floaters, non-floater,
and capital control, Japan & the World Economy, 24(4), 305–316.
Klein MW and JC Shambaugh (2013). Rounding the corners of the policy trilemma: Sources of
monetary policy autonomy, National Bureau of Economic Research. NBER Working Paper No.
19461.
Miniane J and JH Rogers (2007). Capital controls and the international transmission of U.S. Money
Shocks, Journal of Money, Credit and Banking, 39(5), 1003–1035.
Narayan PK (2005). The saving and investment nexus for China: Evidence from cointegration tests,
Applied Economics, 37, 1979–1990.
Obstfeld M, JC Shambaugh and AM Taylor (2005). The trilemma in history: Tradeoffs among
exchange rates, monetary policies, and capital mobility, The Review of Economics and Statistics,
87(3), 423–438.
Pesaran MH (1997). The role of economic theory in modeling the long run, Economic Journal,
107(1), 178–191.
International Transmission of Interest Rates
1450020-17
Si
ng
ap
or
e 
Ec
on
. R
ev
. 2
01
4.
59
. D
ow
nl
oa
de
d 
fro
m
 w
w
w
.w
or
ld
sc
ie
nt
ifi
c.c
om
by
 S
IN
G
A
PO
RE
 M
A
N
A
G
EM
EN
T 
U
N
IV
ER
SI
TY
 o
n 
08
/0
3/
17
. F
or
 p
er
so
na
l u
se
 o
nl
y.
Pesaran MH, Y Shin and RJ Smith (2001). Bounds testing approaches to the analysis of level
relationships, Journal of Applied Econometrics, 16, 289–326.
Patnaik I, A Shah, A Sethy and V Balasubramaniam (2011). The exchange rate regime in Asia:
From crisis to crisis, International Review of Economics and Finance, 20, 32–43.
Rey H (2013). Dilemma, not trilemma: The global financial cycle and monetary policy indepen-
dence. Presented at Economic Policy Symposium on Global Dimensions of Unconventional
Monetary Policy at Jackson Hole, August 22–24.
Spencer, M (2013). Updating Asian ‘Taylor rules’. Deutsche Bank Global Economic Perspectives,
28 March.
Taylor, J (2010). Globalization and monetary policy: Missions impossible, in International
Dimensions of Monetary Policy, J Gali and MJ Gertler (eds), University of Chicago, Chicago,
pp. 609–624.
The Singapore Economic Review
1450020-18
Si
ng
ap
or
e 
Ec
on
. R
ev
. 2
01
4.
59
. D
ow
nl
oa
de
d 
fro
m
 w
w
w
.w
or
ld
sc
ie
nt
ifi
c.c
om
by
 S
IN
G
A
PO
RE
 M
A
N
A
G
EM
EN
T 
U
N
IV
ER
SI
TY
 o
n 
08
/0
3/
17
. F
or
 p
er
so
na
l u
se
 o
nl
y.
